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Technical Abstract
Background: The Chronic Effects of Neurotrauma Consortium (CENC) is a coordinated, multicenter collaboration linking basic science, translational, and clinical neuroscience researchers from the VA, military, and academia to effectively address the diagnostic and therapeutic ramifications of traumatic brain injury (TBI) and its long0term effects. This Consortium is uniquely positions because of its centralized organization provided by an experience, professional Coordinating Center directed by senior academic TBI leaders of VA and DOD; 2) linkages between major eight VA TBI/Polytrauma Centers with multiple DoD Centers, and academic research centers 3) extensive, longer term track record of collaborative TIB research 4) access to large military/VA relevant research subject populations and six innovative and intersecting research projects that are designed to change proactive in the near term and lay the groundwork for subsequent investigation. This consortium brings together a nationwide group of researchers wo have extensive track records of internal and external collaborations, demonstrated productivity in knowledge translation and dissemination, and the proven ability to recruit and follow up with research subjects.
Objectives: The chronic effects from TBIs, whether single or repeated, on chronic disabling symptoms, on recovery from combat and trauma-related comorbidities, and on long-term brain function in veterans and service members are not know. The overarching goals of CENC are to examine the critical issues related to the identification and characterization of the anatomic, molecular and physiological mechanisms of chronic brain injury and potential neurodegeneration. The specific research studies have been designed to directly address the proposed consortium objectives and focus areas, to build on and leverage existing TBI research activities across the network, to provide meaningful answers to the current questions facing individuals and organizations affected by neurotrauma, and to identify and lead a way ahead.
Research Plan: Current approved studies include the following:
1. A large, prospective, longitudinal investigation comparing veterans with OEF-OIF combat-related mTBI to non0TBI, combat-exposed controls, form 2003 to the present, with varying degrees of chronic symptoms and comorbidities, which will be comprehensively evaluated on a regular basis for change in status and performance using clinical testing, neuroimaging, genomics, biomarkers, and neuropathology. 2. A basic science project to identify the key molecular events in the processing of tau after TBI in rodents and humans, with the goal of developing novel biomarkers tools to assess tau dysregulation after TBI. 3. A coordination and comprehensive analysis of existing VA, DOD and other federal datasets of individual with TBI and comorbid conditions 4. A prospective case-controlled study to determine the effect of vestibular dysfunction on balance, gain and quality of life in veterans at the Mountain Home VA Medical Center 5. A follow up to a perspective case controlled study using advanced MR imaging and clinical outcomes measures 3-5 years after concussive traumatic brain injury (TBI) in US military personnel injured during deployment in which earlier clinical and imaging data exists. 6. An observational study to provide a means for the many different scanners across the VA hospital system to provide the same imaging answer in suspected TBI patients.
INTRODUCTION:
Narrative that briefly (one paragraph) describes the subject, purpose and scope of the research. IX. CENC0005C -Tau Modifications Study-The goal of this study is to develop an animal model of repeated mTBI model that will allow the tracking of progressive intraneuronal tau alterations that can be correlated with behavioral dysfunction, fluorescent in situ hybridization, and gene expression signatures. The model could then be used to assess the effects of interventions. The observations made in the animal model will be tested for agreement in soldiers who have died after sustaining repeated mTBI. During this fiscal year, the study has:
KEYWORDS:
a. Continued breeding in the hTau colony and assignment of mice to the different cohorts (ages and time points post injury) as described in the original protocol, with a focus on the repetitively injured cohorts at this time. b. Injuries/sham injuries were performed on aged mice (12 months old) of both genders, with behavioral testing followed by euthanasia at 15 days as per the protocol. This sub study (12 mice per group r-mTBI/r-sham, male/female). c. Colony status as of September 29 th 2015: Mouse pups -70; Adult micetotal 240. Mice aged 4-6 months -61; Mice aged 7-9 months -53; Mice aged 10-12 months -27; Mice aged >12 months -99. d. Brains have been/are being processed from the mice assigned to the young/aged, male/female, 15 day study; to reduce variability and ensure consistency of staining across groups we plan for neuropathological analyses once brains from all cohorts have been collected. e. Data from our 5-r-mTBI model shows neurobehavioral changes and progressive neuroinflammation, but no persistent TBI-dependent tau pathology unless the injuries are administered to mice with existent tau pathology (e.g. 18 month old hTau mice as in our work by Ojo et al., 2013) . The neuroinflammatory aspects of TBI are clearly common to all preclinical models and all human cases and are thus highly relevant; in addition the Roskamp team has used discretionary funds (non CENC) to continue to explore additional injury paradigms with varying frequency and chronicity of injuries, for evidence of persistent tau pathology. a. Ongoing exploration of additional repetitive mTBI models reveals some evidence of TBI-dependent tau pathology (increased total tau (DA9), pTau Thr231 (RZ3) and tau oligomers (TOC-1)) in young mice receiving 3-4 months of injuries at a frequency of 2 mTBI per week. Dr. Mufson analyzed tissue samples. b. Optimization of the Optomotor test of visual acuity has been completed, with TBI mice demonstrating significant differences in visual function as compared to uninjured/sham mice.
X. CENC0008P -Otolith Dysfunction and Postural Stability-This research study is part of a long-term goal to establish a unique treatment platform to diagnose, localize, and treat dizziness and imbalance related to inner ear balance issues associated with mTBI. In the recent wars in Iraq and Afghanistan, many soldiers have been exposed to blasts from IEDs or roadside bombs, and TBI has been called the signature condition of Operation Enduring Freedom and Operation Iraqi Freedom (OEF/OIF) combat Veterans. The objective of the study is to determine the effect of inner ear balance (vestibular) dysfunction on balance, gait and quality of life. The primary function of the inner ear balance function is to keep vision steady when the head is in motion and to maintain balance. Loss of inner ear balance function can result in dizziness and/or imbalance, and individuals with these symptoms are at risk of falling. The incidence of dizziness and imbalance increases in two populations relevant to VA and military healthcare: older individuals and individuals who have suffered a head injury or blast exposure. During this fiscal year, the study has: a. Has enrolled 28 study participants to date.
XI. CENC0020P -Novel White Matter Imaging to Improve Diagnosis of Mild TBI: a. Developed and gained GSC approval of the protocol for the project b. Submitted and received all required regulatory approvals.
XII. CENC0025P -ADAPT/EVOLVE: The overall goal of this study is to investigate advanced MR imaging and clinical outcome measures of concussive traumatic brain injury (TBI) in US military personnel injured during deployment. As part of previous collaborative efforts, we completed early prospective, longitudinal studies enrolling active-duty US military at 0-7 days, 0-30 days, and 0-90 days post injury. All subjects met the DoD definition for mild uncomplicated traumatic brain injury. Non-brain injured control (CTL) subjects were also enrolled at each time point for comparison. Early advanced MR imaging and clinical information was collected before these subjects were followed to 6-12 months. At 6-12 months, advanced MR imaging was repeated and a battery of neurological, neuropsychological and psychiatric evaluations were completed. In total, 591subjects were enrolled through these efforts; 54% TBI, 46% control. This study will re-examine these subjects now 3-5 years post-injury and compare their current clinical and imaging presentation with the previously acquired longitudinal data. During this fiscal year the study has: a. Enrolled 54 study participants to date XIII. CENC0034P -Structural and Functional Neurobiology of Veterans Exposed to Primary Blast Forces a. Developed and gained GSC approval of the protocol for the project b. Applied for and received all required regulatory approval.
XIV. CENC0039P -DTI Phantom Study: Diffusion imaging has gained importance in the past decade as a valuable means of depicting white matter injury caused by various disease processes. Diffusion imaging holds particular promise for evaluation of individuals who have experienced traumatic brain injury (TBI) because damage to white matter pathways is considered to be an important component in the causation of the many types of neurocognitive impairment that can result from TBI. Diffusion imaging can be performed using a number of different imaging techniques, and no single technique is universally recognized as the single best method. As a result, development of large pools of data is hampered by the fact that combining imaging studies obtained by multiple techniques results in an inhomogeneous data set that is difficult to analyze. If diffusion imaging is to be developed as a means to evaluate Veterans with suspected TBI, a uniform type of image acquisition is needed across the different types of imaging systems available within the VA hospital network. To construct such a system, a means is needed to establish exactly how one scanner differs from another (or from itself over the course of time). Then, modification of imaging sequences and, as needed, hardware and software components, can be performed to allow more uniform data acquisition across scanners. This study uses diffusion imaging phantoms to evaluate differences between scanners with the goal of providing acquisition techniques that will allow data to be compared across different patient groups and combined into large data collections. The objective is to provide a means for the many different scanners across the VA hospital system to provide the same imaging answers in a suspected TBI patient. During this fiscal year, this study has: a. Finalized construction plans resulted in the production of the set of 4 initial phantoms by August 30, 2015. The first phase of the phantom construction has included components for testing isotropic and anisotropic diffusion components. b. submitted a DURIP application for additional phantoms that could be tested a large network of academic, government, military and VA sites that are not currently included in this effort c. Received necessary regulatory approval to test the phantoms at VA CENC scanning sites.
XV. CENC0049P -Clinical and Neuroimaging Correlates of Neurodegeneration in
Military mTBI: The objective of this study is to o test several psychological and biological measures for utility as markers of mTBI-related neurodegeneration, and characterize the utility and limitations of self-report measures in the context of mTBI and comorbid psychopathology. During this fiscal year this project has a. Developed and gained GSC approval of the protocol for the project. b. Submitted IRB approval for all study sites.
XVI. CENC0056P -Visual Sensory Impairments and Progression Following Mild Traumatic Brain Injury: The objective of this project is to identify the spectrum of visual sensory disturbances after mTBI by utilizing new imaging technology. During this fiscal year this project has: a. Developed and gained GSC approval of the protocol for the project. b. Submitted IRB approval for all study sites, and obtained IRB approval at the Iowa and Palo Alto VA Hospitals.
KEY RESEARCH ACCOMPLISHMENTS:
Nothing to report.
CONCLUSION:
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